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(11) Japanese Unexamined Patent Application Publication No. 
3-233904 

A resistor to be used in a variable-resistance element, 
the resistor being prepared by applying a resistor paste by 
means of screen-printing, the resistor paste comprising 
carbon black and carbon fibers dispersed in a thermosetting 
resin. 

Carbon fibers having extremely high hardness compared 
to that of carbon black or graphite rarely break or chip by 
the pressure applied during sliding of a sliding contact . 
Thus, the carbon fibers dispersed in the resistor support 
the sliding contact to prevent abrasion of the resistor. 
Since carbon fibers are conductive, constriction contact 
resistance does not increase significantly even when chipped 
carbon fibers happen to be wedged between the resistor and 
the sliding contact. 

Examples of the carbon fibers include short fibers 
having a diameter of 5 to 40 fim and a length of 5 to 100 jam, 
such as milled carbon fibers and chopped carbon fibers. In 
particular, those having a diameter of 10 to 20 \m and a 
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length of 10 to 50 |uun are preferred. Vfhen the diameter or 
the length of the carbon fibers is smaller than the above - 
described ranges, the area of contact with the thermosetting 
resin in the resistor film becomes smaller, thereby reducing 
the binding force. As a result, carbon fibers readily 
detach due to the sliding movement of the sliding contact, 
and the sliding lifetime does not sufficiently improve, 
vnien the diameter or the length is larger than the above - 
described ranges, carbon fibers do not readily pass through 
the mesh of a screen used for printing, thereby dramatically 
degrading the printing quality. Moreover, some degree of 
disturbance in characteristics regarding change in 
resistance occurs, which is a problem. 
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